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Lightning !njury With Survival

in Five Patients

Brian W. Amy, MD; William F. McManus, MD; Cleon W. Goodwin, Jr, MD; Basil A. Pruitt, Jr, MD

\

o-"0f a total of 4,153 admissions, five patients with lightning-associated
injuries were admitted to a burn center during a 15-year period, 1969 through
1983. In these patients, the burned portion of the total body surtace ranged
from 3% tc 9% (average, 16%), and all survived. The associated Injuries and
complications in these "~htning-strike victims and a review of treatment

guidelines are presents __
(JAMA 1985;253:243-243)

LIGHTNING injury is uncommon, as
evider. ' the fact that most physi-
ci~: . treat suct - victim,
st L vavity does ret diminish the
nterest in, or severity of, this fasei-
aating injury. Reports of lightning
mjuries range from the anecdoisi io
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collective reviews of large numbers of
patients injured in natural electrocu-
tions.! The physician must under-
stand the pathophysiology, treat-
rnent, and initial and potential com-
plizations of this severe form of high-
voltage electric injury to treat pa-
tients with such injury effectively.
There were 4,153 admissions to the
US Army Institute of Surgical Re-
search Burn Center during a 15-year
period, 1969 through 1983, of which
five were for lightning-associated
injuries. These five patients survived;
all were treated and resuscitated
appropriately on arrival at each of
the respective receiving hospitals.
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Their treatment and hospital courses
are described, along with comments
on the pathophysiology of such inju-
ries and a review of treatment recom-
mendations. If present, serious com-
plications such as myoglobinuria, car-
diac arrhythmias, fractures, abnor-
mal neurological symptoms, or visual
or auditory aberrations experienced
during the hospital course are cited.

Report of Cases

Cast 1.—A 16-year-old boy sustained a
23% total body surface (TBS) burn when
he was struck by lightning. The lightning
bolt first struck a television antenna on a
nearby trailer, arced, and struck him. He
was thrown to the ground with his cloth-
ing aflame. He did not lose consciousness
and was immediately transported to a
hospital. En route, premature ventricular
contractions were noted on the cardiac
monitor, but his ECG reverted to normal
sinus rhythm on arrival at the hospital.
His condition remained stable, and after
administration of intravenous fluids was
initiated, he was transferred to our burn
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Fig 1.—Patienit 1 had 23% total body surface area burn with characteristic arborizing dermal
burn pattern on posterior side of trunk. Photograph was taken on fourth postburn day.

Fig 2.—Patient 4 had 12% total body surface area bum with serpiginous dermal pattern on
posterior side of trunk. Photograph was taken on second postburn day.

center. On arrival, his physical examina-
tion was remarkable only for the 23% TBS
injury (Fig 1). He did not experience any
serious complications, and cardiac foliow-
up demonstrated neither dysrhythmias
nor any evidence of myoecardial infarction
during his 6l-day hospital course. He
underwent five procedures to debride,
excise, and autograft the third-degree
burns (11% TBS) on his buttocks, right
thigh, and right calf. He was discharged
fully epithelialized and without apparent
complications or sequelae.

CAsE 2.—A 3l-year-old woman sus-
tained a 3% TBS burn after a lightning
strike. She was outside in the rain when
lightning struck the metal umbrella in her
right hand. She did not lose consciousness
and was transported to a hospital. She had
an arborizing pattern of partial-thickness
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burns on the palm of her right hand, right
arm, right side of the chest, and right
flank. An ECG was interpreted as showing
normal sinus rhythm. On arrival at our
burn center, her physical examination was
remarkable only for an entrance wound of
the right palm and a 3% TBS burn, which
seemed to be deep partial thickness in the
aforementioned areas, as well as some
first-degree burns of the lower part of the
neck. Although her initial neurological
examination demonstrated no loss of sen-
sory or motor function, a mild median
nerve deficit, which was confirmed by
electromyogram (EMG), developed during
her 19-day hospital course. The burned
areas of the right hand healed spontane-
ously with application of porcine cuta-
neous xenograft as a biological dressing.
She was discharged fully epithelialized
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and with mild median nerve deficit.

Cast 3.—A 22-year-old man sustained a
14% TBS burn when he and 20 other
soldiers were standing near a tree as it
waus struck by lightning. Many of the men
suffered a brief shock, but only this
patient received serious injuries. He al-
legedly lost consciousness for two to three
minutes. He was resuscitated at a hospital
and underwent bilateral lower-extremity
fasciotomies. On arrival at our bnrn cen-
ter, his physical examination was remark-
able for four. small entry burns on the
right flank; both feet and both legs were
grossly edematous; fasciotomy incisions
were present bilaterally; distal pulses were
palpable; and exit wounds were noted on
the toes of both feet and on the dorsum of
the right foot. There was no plantar
sensation in either foot. The patient did
not experience any serious complications
during his 65-day hospital course. He
regained sensation in both feet and ambu-
lated early; the fasciotomies healed sec-
ondarily; and areas of third-degree burn
were excised and autografted. He was
discharged fully healed.

CasE 4.—A 14-year-old boy sustained a
12% TBS burn when a lightning bolt
struck the bathroom in which he was
seated. The associated explosion blew off
the bathroom’s outer wall, and the patient
was found semicomatose. He was resusci-
tated, and there was ECG evidence of
subendocardial myocardial infarction. On
physical examination, he had bilateral
perforated tympanic membranes, normal
sensorium and neurological examination
findings, and a partial-thickness burn in a
serpiginous pattern extending down the
anterior and posterior sides of the trunk
(Fig 2). He was transferred to our burn
center on the third postburn day in stable
condition. No other symptoms or compli-
cations developed during his hospital
course, and his burns healed spontaneous-
ly. He was discharged with persistent but
not progressive ECG evide.ace of subendo-
cardial infarction and decreased auditory
acuity secondary to bilateral perforated
tympanic membranes.

Cast 5.—An 11-year-old boy sustained a
29% TBS burn caused by a combination of
lightning and high-voltage electric power
line contact injury. A lightning bolt struck
a power line directly above the head of the
patient, arced, and knocked him to the
ground. The power line then fell on his
right shoulder. He lost consciousness, and
a bystander gave external cardiac mas-
sage, for which the indications were
unclear. On arrival at our burn center, he
was in moderate distress with-a 20% TBS
burn of which 20% was full thickness. He
was resuscitated, and during his 43-day
hospital course all full-thickness burns
were excised and autografted. The patient
was discharged in stable condition, fully
healed, and without neurological deficit.
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Lightning Victims Data Summary
 Assotisted tnjuries
Potivmt  Buitane Ared  Associated Loss of :
No. . Burned, % Burn Coneclousness Rany Late
1 23 Clothea ignited No Premature ventricular None
contractions
(resolved)
2 LI Nove No None Moegian nerve
. neuropathy
3 14 None Yes Bilateral lower-ex- None
tremity swelling re-
quiring fasciotomy
4 12 None Yes Subsndocardial in- Nene
farction, bilateral
ruptured tympanic
membranes
5 29 High-voltage Yes None None
electric burn
Results or elevation of cardiac isoenzyme lev-

A summary of the associated inju-
ries and complications noted in the
five patients is presented in the
Table. The burned portion of the TBS
ranged from 3% to 29% (mean, 16%).
Two patients (patients 2 and 4) sus-
tained only partial-thickness thermal
injuries that healed spontaneously. In
the other three patients (patients 1, 3,
and 5), the average full-thickness
injury was 12% (range, 4% to 20%).
There were no deaths, and the hospi-
tal stay ranged from eight through 65
days (mean, 43 days).

Comment

The extent of injury is related to
the power, duration, and site of entry
and exit of the lightning bolt and to
the position and grounding of the
vietim.>* The thermal injuries are, to
our knowledge, unique with respect to
the arborizing or serpiginous pattern
of dermal burn (Figs 1 and 2} caused
by the splash effect of the arcing
lightning bolt. Following natural elec-
trocution by lightning, death may
occur as a result of apnea caused by
respiratory paralysis. Taussig' and
Ravitch et al' emphasized the need for
prompt and sustained cardiopulmo-
nary resuscitation no matter how
long spontaneous respirations have
been absent, if there is no clinieal
evidence of brain death. Fluid resusci-
tation, tetanus prophylaxis, and burn
wound care should ail be accom-
plished early after the accident.

Treatment of lightning injuries is
closely linked to the treatment of
associated injuries and complications.
Injury to the heart may be reflected
by ECG abnormalities, dysrhythmias,
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els.’ Of our five patients, only two
demonstrated evidence of cardiac ab-
normality. The first patient had pre-
mature ventricular  contractions
shortly after injury but reverted to
normal sinus rhythm on admission to
the hospital, as shown by ECG. The
fourth patient showed evidence of a
subendocardia! infarction, confirmed
by an ECG, and still present at dis-
charge.

The heart is obviously not the only
muscle damaged. Skeletal muscle
damage, which may not be visibly
evident on initial examination, may
subsequently be reflected in the large
amount of myoglobin released and
presented to the kidneys. Yost and
Holmes® emphasized the need to pro-
tect the kidneys by administration of
osmotic diuretics and alkalinizing the
urine. Ehsan et al’ described a case of
“delayed” gangrene of the right foot
of a 32-year-old patient, first evident
11 days after the patient was struck
by lightning while standing on a
baleony in a thunderstorm.

Another associated injury fre-
quently seen in lightning victims is
damage to the ear. Tympanic mem-
brane rupture is the most common
injury in this category.' Bilateral
tympanic membrane rupture as noted
in patient 4 is treated as in any other
patient and may be associated with
hearing loss.

Critchley” hds described the main
types of neuroldgical injury attrib-
uted to lightning. In particular, the
aftereffects that he cited included
peripheral nerve lesions, isolated and
multiple. Only one of our patients,
patient .2, had a peripheral neuropa-
thy develop, evidenced by median

nerve deficit that was confirmed by
EMG. This injury was especially
unfortunate, since she had been a
concert pianist and at the time of the
accident was employed as a piano
teacher.

A late complication that seems to
be related to lightning is the develop-
ment of cataracts. Noel et al" noted
that this cause and effect relationship
was first described by St Yves in 1722,
and that 90 cases had been subse-
quently reported in the literature by
1972. We noted no visual aberrations
in any of the five patients, nor did any
cataracts develop while the patients
were in our center. However, it is
possible that cataracts could have
developed after even the longest hos-
pital stay of 65 days.

In summary, victims of lightning
injuries may be seen initially with a
characteristic arborizing or serpigi-
nous superficial dermal burn pattern.
Since the effects of lightning injury
may produce coma lasting from sev-
eral minutes to several days, cardio-
pulmonary resuscitation should be im-
mediately instituted and continued
until the degree of cerebral function
can be fully assessed in any individual
with no spontaneous respirations at
initial examination. Other resuscita-
tive measureg include maintenance of
vital signs, appropriate fluid adminis-
tration, tetanus prophylaxis, and an-
tibiotics when necessary. Awareness
and prompt treatment of associated
complications is also an integral part
of the treatment of the lightning-
strike victim.
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